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Background
Diabetes mellitus describes a group of metabolic disorders characterized by increased blood glucose concentration(1). People living with diabetes have a higher risk of morbidity and mortality than the general population. The international diabetes federation estimated that 415 million adults were diabetic in 2015 (2) . These patients are at risk of developing acute diabetic complications such as diabetic ketoacidosis (DKA). Diabetic ketoacidosis is an acute life threatening complication of diabetes mellitus (DM). Earlier thought to be a hallmark of type 1 diabetes mellitus (DM) , DKA now is being recognized in type 2 DM also (3) (4) (5) (6) . In DKA, reduced effective insulin concentrations and increased concentrations of counter regulatory hormones lead to hyperglycemia and ketosis (7, 8) . The classical clinical picture DKA includes a history of polyuria, polydipsia, weight loss, vomiting, dehydration, weakness, and mental status change along with pertinent physical findings (7, 9, 10) .
DKA is a frequently encountered hospital emergency and is associated with significant morbidity and mortality. Its mortality outcome has been reported to be less than 5% in treatment experienced centers of the Americas, Europe and Asia (9) . In Africa the mortality of DKA is unacceptably high with a reported death rate of 26 to 29% in studies from Kenya, Tanzania and Ghana (6) . DKA is responsible for more than 500,000 hospital days per year at an estimated annual direct medical expense and indirect cost of 2.4 billion $ dollar. The triad of uncontrolled hyperglycemia, metabolic acidosis, and increased total body ketone concentration characterizes DKA (7, 11) . In Ethiopia, mortality from hyperglycemic emergencies is not well documented but comparatively high in few studies. A study done in Jimma found a mortality rate of 9.8 % from hyperglycemic emergencies (12) .Socioeconomic factors, particularly the cost and unreliability of insulin supplies are the major obstacles to the control of diabetes and prevention of ketoacidosis in Ethiopian patients (13) . Mortality rate is lower in patients that received appropriate treatment and management of precipitating factors (14) .
Pool of evidence highlighted that the prolonged hospital stay has been one of the major challenge in patients hospitalized with DKA. For instance, a hospital-based descriptive study done in Nepal in 2010 indicated that the average length of hospitalization was around 30 up to 60 days (15) .
Another hospital based observational study done in India showed that the duration of hospital stay ranged from 8-was 12 days (16) . Data from Africa also suggested that patients stayed for more than ten days after admission with DKA (17) (18) .
Length of hospital stay (LHS) and overall in hospital mortality (IHM) are the major primary outcomes that should be measured in DKA patients. Nonetheless, the data related to LHS and the rate of IHM due to DKA remain to be scarce in Ethiopia. A study highlighting LHS and overall IHM is required to improve management of DM and DKA related complications. Therefore, the current study aimed to determine the outcome of DKA and associated factors among diabetic patients admitted to Debretabor General Hospital (DGH), northwest Ethiopia.
Methods
Study setting, design and period
Hospital based cross-sectional study was done at DGH from 1 June to 30 June 2018. DGH is a government hospital located in northwest Ethiopia. The hospital diabetic clinic receives DM patients for follow up twice weekly as outpatients' services. Accordingly, dose adjustment and regimen change is made routinely made based on the level of glucose control. DKA patients are also admitted for in patients care in the hospital.
Population and
All DM patients with DKA who were admitted to inpatient ward of DGH were our source population. Particularly, patients with age ≥15 years old whose medical records contained complete pertinent data included. No forma sample size calculation was required as All DKA patients who were admitted to the inpatient ward of DGH and fulfilled the inclusion criteria August 2010 to May31 2018 were included.
Study variables
Length of hospital stay and overall in hospital mortality were the independent variables. The Independent variables include: age, gender, residence, family history of DM, and class of DM, past admission due to DKA, severity of DKA, admission blood glucose readings, blood pressure, respiratory rate, pulse rate, co morbidities, precipitating factors, frequency of serum glucose rebound, and frequency of ketone rebound.
Data quality control technique
Data collectors were trained intensively on contents of questionnaire, data collection methods and ethical concerns. The questionnaires was pre-tested on five percent of subjects and modified accordingly.
Data collection methods
Medical record of patients with DKA admitted to the hospital was traced from patient logbook and drawn from card room. Selection of medical records for sampling was based on the physician's confirmed diagnosis on patient logbooks. Participants included in the study were all diabetic patients with DKA admitted to DGH with age ≥15 years old whose medical records contained complete pertinent data. The data was collected by trained data collector using structured and pretested data extraction tool. Data was collected on patient demographics, presenting symptoms, precipitating causes of DKA, vital signs, biochemical profiles (admission blood glucose, admission urine ketone, urine glucose) at presentation to the inpatient department, time from presentation to resolution of urine ketones, length of hospitalization and treatment outcomes.
Data Analysis
All the statistical data was conducted using Statistical Package for Social Sciences (SPSS), version 22 (SPSS Inc., Cary, NC, USA). Descriptive statistics was carried out for categorical variables. Binary logistic regression was done to determine the factors that affect length of hospital stay.
Ethics
The study was conducted after ethical clearance letter received from research and ethics review committee of school of pharmacy, University of Gondar College of medicine and health science, hospital clinical director and head of the medical ward of DGH. Data was collected anonymously.
Operational definitions
DKA is defined as admission blood glucose >250 mg/ dL and presence of ketonemia and/or ketoneuria (7) .
Hyperglycemia is defined as random plasma glucose >200 mg/dL (19) and Hypoglycemia is defined as a blood glucose level ≤70 mg/dL (20) .
Euglycemia is defined as serum glucose of between 100 and 200mg/dl (7) .
Normal blood pressure is systolic of less than 120 and diastolic of less than 80 (120/80) (21) Serum glucose rebound is defined as an increase in serum glucose level while the patient was admitted and on treatment of DKA.
Long hospital stay was defined as hospital stay for more than seven days and short hospital stay was considered if the patient stayed in the hospital for ≤ 7 days (22) . patients died in the hospital ( Table 2 ). The rate of overall in-hospital mortality was found to be 17(4.5%) (Figure 1 ). When patients are followed for through their hospital stay, males tend to die more earlier than females did (log rank,:1.5, p-value: 0.04) (figure 2).
Discussions
This study aimed at describing the treatment outcome of patients with DKA who were admitted to the inpatient ward of DGH. Successful treatment of DKA requires a prompt correction of hyperglycemia, dehydration and electrolyte disturbance (7, 10, 11) . However, patients usually tend to stay for reasonably long time in the hospital till these parameters are up to the normal level. if not, some patients die of complications experienced in the hospital. Our study revealed that the mean length of hospital stay to be approximately 5 days. In contrast, the average length of hospital stay was very high in research done in sub Himalayan region which was around 9
days (16), seven days in Saudi Arabia (23) , nine days in Pakistan (24) and south Africa (25) .
However, our study found a relatively long hospital stay when compared with a research done in Australia and Newzeland (26).This discrepancy might be the due to the better management of the precipitating factors, adequate management of complications, better control of rebound glucose in the case of developed countries. Again, the coincidence of infections as precipitant might have contributed to prolonged hospital stay in our study. Our study showed that patients whose DKA precipitated by infection had long hospital stay than those precipitated by undefined precipitants this result was in line with a research done at Indian (27) The coincidence of infections and DM has multidirectional impact on the outcome of patients.
Infectious diseases tended to be more frequent and serious in patients with diabetes DM, which automatically leads to morbio-mortality. High burden of infections in these patients is due to the hyperglycemic environment which confers immune dysfunction, decrease in the antibacterial activity of urine, and greater number of admissions. Often times, the length of hospital stay increases and the lives of patients deteriorates when they presented with infections (28) (29) Many factors found to influence the length of hospital stay in DKA patients in the present study.
It was indicated that the length of hospital stay was affected severity of DKA. Patients with mild DKA had shorter length of stay than patients with severe DKA. A retrospective cohort study done at Israel (30) showed that length of hospital stay were worse in the severe group. Also, a cross sectional observational study done in Bangladesh showed that patients with mild DKA took short duration to recover than severe DKA (31) . Another cross-sectional study done in Libya (32) showed that Patients with severe episodes were admitted for slightly longer periods than non-severe cases. Patients with severe DKA are frequently presented with in severe acidotic state and severe alteration in the level of consciousness (3, 7) this might cause complication (33) and correcting severe DKA requires long period of time this might be the reason for long hospital stay in severe DKA patients.in this study revealed that frequent rebound of hyperglycemia was associated with prolonged hospital stay. The main stay therapy of DKA relies in the correction of hyperglycemia with the administration of insulin. However, the initiation and continuation of adequate amount of insulin depends on the level of expertise that the professional bears which might affect the rapid identification of DKA (34) .
In the present study approximately five percent of patients died in the hospital which is almost equal to a research done in Israel 4.1 % (35) . Mortality was very high 16.66% in a research conducted India (16), 7.5% seven in Zambia (36) and nine percent in another study done in India (37) . Still the rate of mortality was relatively high in our study. The reason might be high prevalence of infection which was approximately 13.2% and treatment complications including hypoglycemia as well as comorbidities.
Strength and limitation of the study
In general, the current study was the first in its kind that assessed death rate and length of hospital stay of DKA patients admitted in DGH. The findings of the study will help clinician to improve the management of DKA in general Hospital. The study also included all eligible DKA patients. However, this study also had few limitations. Firstly, it was a retrospective review of records performed at one hospital that is difficult to generalize. In addition, there was no consistency in completion of clinical notes that may have contributed to an information bias.
Conclusion
In the current study, the mean length of hospital stay was around five days. About twenty percent patients had long hospital stay. Nearly ninety five percent of patients improved and discharged. The presence of infection, frequent rebound hyperglycemia and severity of DKA were the major determinants of long hospital stay. Since, infection was highlighted as a determinant factor for long hospital stay, infection preventions might attenuate the frequent incidence of DKA and its untoward impact on the lives of DM patients. 
